R
econstructing alveolar bone in patients with severe mandibular defects may be required to achieve good results. The treatment alternatives to rebuilding the alveolar bridge, which are currently used include bone grafts, guided bone regeneration, and distraction osteogenesis. 1 Autogenous bone grafting is the most widely used technique for reconstruction of maxillae, 2 with published success rates ranging from 38% to 100%. 3 The main disadvantages of autogenous bone grafting are morbidity and the possibility of resorption of a large amount of bone. 4 Distraction osteogenesis has been used for many years with good results. 5 The technique has become popular and has been applied to maxillofacial region as a treatment to anteroposterior maxillaries and alveolar deficiency. The alveolar distraction technique seems to produce more rapid, predictable, and permanent outcomes compared with other regeneration techniques, according to initial reports of its clinical application. 6 Distraction osteogenesis can be applied as a first-choice solution to restore vertical deficiency defects because of previous resections, atrophies, or trauma or it can be used as a secondary treatment for the patients who have already undergone primary treatment for bone height restoration with inadequate results. 7 In this case report, we describe a patient who had a severe maxillary bone deficiency as a result of excision of a central giant cell granuloma in which distraction osteogenesis technique, associated with iliac bone graft, were used to improve the alveolar ridge vertical dimension, bringing functional, and aesthetic results.
CASE REPORT
A 21-year-old male patient was referred to the department of Oral and Maxillofacial Surgery of Piracicaba Dental School, State University of Campinas-Unicamp in February 1999, with a complaint of previous endodontic treatment without remission of symptoms. The patient related swelling of the adjacent buccal and palatine mucosa because he had noted that the mucosa changed color with recurrent soreness.
Radiographs revealed a welldefined radiolucent area at the palatine bone extending from the left bicuspid to the right permanent lateral incisor tooth. Central incisor root partial resorption was noted (Fig. 1) . The lesion was not associated with any condition such as periodontal or trauma that could lead to pulp necrosis. A diagnosis hypothesis of central giant cell granuloma was made based on clinical and radiological aspects. An incisional biopsy was performed in the first visit.
The histologic appearance confirmed a typical central giant cell granuloma. The patient was also evaluated for hyperparathyroidism (serum calcium, phosphate, parathormone, and alkaline phosphatase levels), and the possibility of brown tumor was excluded.
The first operation was performed under general anesthesia via an intraoral approach. The lesion was aggressively curetted with peripheral ostectomy, as considered in the literature. 8 There was only a thin layer of cortical bone left with no intact bone at the buccal and lingual cortices. The patient was followed up both clinically and radiographically for 3 years (Fig. 2) .
In the second operation, an iliac corticocancellous bone graft was harvested from the iliac crest and fixed to the basal bone with a 2.0 screws. The patient was regularly followed until healing was complete (Fig. 3) .
Six mouths later, no significant resorption of the grafted bone was observed radiographically; however, the vertical deficiency was still significant. Bone height was considered insufficient to perform a functional and esthetic rehabilitation. On the basis of this diagnosis, vertical distraction osteogenesis was planned to obtain satisfactory bony height of the mandibular ridge.
Then, the third surgery was performed to removed the titanium screw and install an alveolar distractor. Under general anesthesia, the intraoral unidirectional vertical distraction device was placed. A horizontal incision was made in the palatine mucosa to expose the basal bone. The ostetomies was done in the basal bone using surgical burs and osteotomes. After the bone segments were mobilized, the distractor was placed and a flap was closed primarily. The distraction protocol included 5 days of latency after surgery and a distraction rate of 1 mm per day for about 7 days completing 7 mm in a week (Fig. 4) .
After reaching the planned height, the device was removed under local anesthesia. During the surgical removal of the device, there was actual evidence of new cortical bone formation over the distracted lacuna toward the basal bone. Then, after 4 months, 4 dental implants were installed in the new alveolar bone (Fig. 5) .
After 5 months, we planned prosthetic rehabilitation using the dental implants. The patient was referred to the prosthodontic department of the university for to final rehabilitation with fixed prosthodontics over osseointegrated implants (Fig. 6) .
The follow-up included weekly clinical evaluation (in the first 3 months); monthly panoramic and lateral cephalometric radiographs. Three months later the clinical evaluation became monthly.
DISCUSSION
Various techniques can be used to reconstruct severe bone loss in patients with maxillary defects. Small alveolar defects can be treated by guided bone reconstruction, 9 but it is not appropriate for larger defects.
The most used techniques to rebuild bone defects, considered the gold standard is the autogenous bone graft. 10 However, we must consider that when autogenous bone graft is used, bone resorption must be expected with no predictable percent bone loss.
Various surgical techniques have been developed in an attempt to lessen the amount of bone resorption. Onlay grafts were reported to lose 25% to 33% of vertical height during the first 6 months. 11 However, we always used free autogenous bone graft at the initial operation in all our cases. The same was done in this case description. There was not a large amount of bone resorption as had been expected, but unfortunately insufficient vertical bone was observed to install dental implants in a correct height. On the basis of this fact, vertical distraction osteogenesis was planned to restore the bone height. Another treatment choice could be regrafting with autogenous bone. However, this option is not technically easy because of soft-tissue deficient frequently seem in the anterior region. Furthermore, professional should also consider the patient agreement and morbidity of another surgery and a second donor site. 12 The distraction osteogenesis can be defined as the biologic process of new bone formation between bone segments gradually separated by incremental traction. 13 The first experiences with distraction osteogenesis were carried out in animals by Block et al 14 and was then applied for the first time in humans by Chin and Toth. 15 After that, the technique has been used sparingly by others. 6 Distraction osteogenesis is not a substitute for autogenous bone graft; that is still the first choice. Surgeons have to take into consideration all the precise indications of this surgical technique. Distraction osteogenesis has many advantages compared with the onlay graft, such as autogenous bone or allogenic materials, considering bone quality and quantity, and also donor site morbidity.
14 The main disadvantages of this technique include malpositioning of the distracted segment, bleeding in the osteotomy and segment/device breakage during large movements. 16, 17 None of these complications was observed in this case. Before the distraction, we planned to follow up the repair and remodeling for a period of at least 10 weeks. In this case, we also waited for implant and prosthodontic rehabilitation.
CONCLUSION
Distraction osteogenesis associated with bone graft can be considered a surgical technique both suitable and reliable for secondary treatment of patients who have already undergone primary treatment for bone height restoration with unsatisfactory results.
Disclosure
The authors claim to have no financial interest, directly or indirectly, in any entity that is commercially related to the products mentioned in this article. ABSTRACTO: Este informe de un caso describe una reconstrucción funcional y estética exitosa de un paciente que tenía una deficiencia severa en el hueso maxilar como resultado de la extirpación de un granuloma central de células gigantes (CGCG por sus siglas en ingles). Inicialmente, la lesión recibió un curetaje y una osteotomía periférica. El defecto se reconstruyó con un injerto de hueso ilíaco en una segunda etapa y ambas operaciones se realizaron bajo anestesia general. Seis meses después de la segunda etapa, se realizó una osteogénesis por distracción vertical se realizó en la maxila injertada para poder obtener una altura satisfactoria del hueso. La osteogénesis por distracción puede ser una buena alternativa para la reconstrucción de deficiencias óseas asociadas con el injerto de hueso; sin embargo, no debe usarse como primer tratamiento en los defectos severos de mandíbu-las patológicas.
PALABRAS CLAVES: granuloma central de células gigantes, osteogénesis por distracción, injerto del hueso ilíaco, implantes dentales RESUMO: Este relato de caso descreve uma reconstrução estética e funcional bem-sucedida de um paciente que teve deficiência óssea maxilar grave como resultado de excisão de granuloma de célula gigante central (CGCG). Inicialmente, a lesão foi curetada mais ostectomia periférica. O defeito foi reconstruído com enxerto de osso ilíaco numa segunda etapa, com ambas as cirurgias realizadas sob anestesia geral. Seis meses após a segunda etapa, foi realizada osteogênese de distração vertical posterior na maxila enxertada a fim de obter uma altura óssea satisfatória. A osteogênese de distração pode ser uma boa alternativa para a reconstrução de deficiências do osso associadas a enxerto do osso; contudo, não deve ser feita como primeiro tratamento nos defeitos de mandíbula patológicos graves. 
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